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By Geoiu;?: IT. Gikty, 

Custodian of Carhonif crons Fossils, l\ yational Museum. 



The contents of the accompanying paper are of a miscellaneous 
character, but may l)e classified from one [mint of vieAv into species 
which I expect to discuss before long in other reports and which are 
not provided Avith illustrations in the present one, and those Avliich 
are not included in plans for the immediate future and an* conse- 
quently illustrated in this place. These last group themselves into 
seA^eral categories. 

ScATral years ago Avhen collecting in Kansas I obtained at a locality 
neai* Chaiiute some fossil sponges in unusual abundance and perfec- 
tion of preservation. A careful study of these forms seems to justify 
recognizing among them four new genera, five neAV species, and one 
neAv variety. 

Oyqv half a century has elapsed since Ts;aac Lea published his brief 
pa pel* on the occurrence of fossil mollusks in the anthracite seams of 
the Carboniferous at AVilkesbarre." Though our knowledge of the 
coal plants of the. anthracite region has since l)ecome very extensiAT, 
time has brought out fcAV facts relating to the immrtebrates of that 
place and period. The fauna of the ]\Iill Creek ^ limestone has sub- 
sequently been discovered and partially described, but it is evident 
that this fauna is not the same as that Avhich furnished Lea's speci- 
mens. It is unfortunate, therefore, that the last-named author does 
not state more })recisely Avhere and from Avhat seam his material had 
its soui'ce, doubly unfortunate in aucav of the fact that CAmn his poor 
figures shoAv j)lainly that his species Avere in some cases based upon 
mere fragments. 

When a storage box containing miscellaneous and some unlabeled 
specimens Avas unpacked seAxral years ago a small slab of black sandy 
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shale with invertebrate fossils was fortunately recognized as contain- 
ing the types of all Lea's species, and these ii[)on the present occa- 
sion it is niy purpose to supply with sonunvliat better illustrations 
than the original ones. There is little remedy in }>rospect for the 
iinperfectness of the type-specimens themselves, since, as just stated, 
the original locality was not descril)ed and the horizon has not been 
rediscovered, so that the species can not be rehabilitated upon better 
material. 

Of the Hve invertebrate species descril)ed in Lea's paper two are 
based upon such mere fragments that it is doubtful if they could be 
definitely fixed, even with additional mat(‘rial from the same fauna. 
A sinirle s]:>eci(‘s is un(|uestionably valid, while of the two remaining, 
one is with little doubt identical with it and the other is probably the 
same as a ^-pecies ab'cauly in the literature. 

Lea's remark, therefore, that “As these forms are the only ones yet 
found that I am ac(|uainted with, I have deemed it bettei* to give an 
exact representation of the specimen itself and to give provisional 
names, that geologists may be able to recognize them when met with 
aii’ain, " seems tingiMl with unconscious irony. 

The 1‘eniaining species, three in number, are of somewhat unusual 
inteivst. One of these behmgs to the genus Ilarffina. a type of struc- 
tni’e hitherto known only in Xova Scotia, while the two others, which 
I’cpresent the li'cnus I i (jnU f c t are interesting not (jnlv on their own 
account but because that genus has as yet been fotind only in E\irope. 
the original species having been obtained in the Carnic Alps, while 
a second doubtful representative has been described from the Ural 
ilountains. 

HETEROCCELIA, new genus. 

General shape moniliform, consisting of subspherical units joined 
end to end in straight or nearly straight lines; sometimes branching. 
Each unit consists of a spherical outer wall interrupted at both ends 
by the passage of a large cylindrical cloaca, which is continuous from 
cell to cell. The outer wall is interrupted also by large spout-like 
ostia. 

The mode of growth of this organism is not quite clear from the 
material examined. There is some evidence that the cylindrical 
cloaca may have been first prolonged, or in perfect specimens may 
normally have projected from the upper end, and that upon this 
the spherical outer Avail Avas formed. The constitutent spheres are 
sometimes just in contact, but sometimes also they appear to be sep- 
arated by an interval bridged only by Avhat seems to be a section of 
the cloaca. On the other hand, tAvo consecutive spheres may overlap, 
in Avhich case the loAver end of the upper or youngei* one is invagi- 
na ted. In any CAvmt the tAvo cells eA^en Avhen in contact haA^e discrete 
spherical Avails throughout. The cylindrical cloacal Avails seem to be 
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coiitimiouH from coll to cell, liiil not only do the cloacie of the (‘ill ire 
system, so far as ohserved, merge into a coiitinuons tiib(‘, but they 
seem also to mei'ge with the s])heri(_‘al walls, which, as above remarked, 
are distinct from one anothei*. 

The walls of the cloaca' ai*e pierced by closely arranged round 
pores b}" which the cloacal tube communicates with the cavity of the 
sphere. The latter communi(*ates with the exterior by means of the 
large spout-like ostia, which are few in number and fairly constant 
in arrangement. The outer walls (d‘ th(‘ spheres are probalily solid 
(i. e., without pores). In some specimens the wall clearly appears 
to be solid, but in others the evidence is more ambiguous. In no in- 
stance has conclusive evidence of porous structure (‘oine to light, such 
as is uii(]uestionably presented by the cloacal tube. The huge o.stia 
probably furnished all the direct communication that was needed 
between the internal cavity, which, save for the cloacal tube, appeal’s 
to have been empty, and the external medium. Indirect communica- 
tion was furnished through the cloaca. The cloaca also served to 
connect with one another the several units between which direct com- 
munication seems to have been wanting. 

The interesting fossil for which this generic name is introduced 
resembles several established genera, while prc'senting charact(‘rs in- 
compatible with any of them. Probably that whos(» relationship is 
most close is Steinmanids genus Solhtsh/, from the province of Astu- 
rias, in Spain. Ilct('n)rn I/a ditl'ers from SoUas/a in the fact that the 
successive oscula ai*e connected by internal walls into a central tiilu^ 
suri’ounding the cloa(*a, whereas in ^o^Ias/a the central cavity is umx;- 
cupied. There is no inclosed cloaca, and tlie oscula are not connected. 

From Amhhjstphoitell<t the present type ditiers in l)eing moi’e dis- 
tinctly composed of sepai’ate segments. This is shown by the fact that 
the lower wall of each spherical portion is repeated, so that where two 
units ai’e in contact they are separated by a double ])artition. In 
AmhI i/H/pho/wIIa the upper surface of one segment forms the lowei* 
bouiulary of the .succeeding one. The party wall is not double, and 
the internal or cloacal wall connects above, but not below, with the 
outer wall. The interior of AmhJ y/<tph()ndla is more or less vesicu- 
lose, Avhich is not the case with Ileteroco V/n. Furthermore, the latter 
appeal’s to have spout-like ostia but not dermal })ores. whereas An/hhj- 
dphonella has dermal poi’es but no ostia. ^luch the sanu' ditierences 
exist between Ilctcrora l/a and Seharc/a>^/(f, 

Another related genus is Waagen and A\entzel s St/ / h /a. from 
the Permian of India. Here again the Kansas form is distinguished 
by having ostia without pores, instead of pores without ostia, and 
there are also no intei’nal vesicles. There seems to be the furthei’ dif- 
ference that the party wall is double in the present genus and in Steui- 
man/t/a single, as in AmJjhjsI phorulht and Seharyas/a, 

Type of the gen///s- — Iletero/ wlla hccdei. 
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HETEROCCELIA BEEDEI. new species. 

I'late XIV, 1-S. 

1000. Amhlih^iphoneJJn itrossrri (part) Beede. Uaiv. Beol. Snrv. Kansas, 
Kept., N'l. p. 14, pi. I, ti.i:. 2/. 

Many of the characters of this species ai*e iinplietl in the fore2’oin<x 
generic description. The constriction marking the union of two ad- 
jacent cells is deep and the general sliape sti'ongly inoniiifonn. The 
stems an* usually straight, but sometimes much contorted, and a 
few instances have been noted in which branching occurs. The size 
of the individual segments is rather small, seldom exceeding 10 mm. 
The osculum is large. The ostia ai*e also I'ather lai'ge and spout- 
like. They are few in numbei* and rather uniform in size ami distri- 
bution. It is tlillicult to determine the exact numbei*. but there seem 
to be six or eight, aia'anged transversely at nearly ecpial intervals, 
usually along the median line. Freijnently the arrangement of these 
stiaictnres is sufficiently systematic foi‘ those of .several consecutive 
chambers lo form longitudinal rows. 

If there is little doubt that this is the same form which Mr. Picede 
identified as AmhJt/^ij>homU<( pt'osscr} in the work (Uted above, there 
can be no question that it belongs to a ditfenmt >[)ecies as well as to 
a dilferent genus fi'om the form described 1)V Clarke. 

LocaUtii ami hoi'tzoa. — Allen limestone: cut on the Santa Fe rail- 
road, () miles southwe>t of Chaniite, Kansas. 

T y ia<. — Cat. Xo. oodTl, F.S.X.^I. 

M^A NDRO^T I A, new genus. 

This type consists of subcylindrical, stem-like, more or less bent, 
occasionally lu*anching bodies. A central tube-like cloaca travei’se^ 
the entire axial poidion. The rather thick walls are intersected by 
vermiform chambeis, which communicate with the siii4*ounding me- 
dian through numerous circular ostia, and wilh each other and with 
the cloaca by means of frequent though irregular apertures. The 
partitions between adjacent chambei's, between the chambers and the 
cloaca, and between the chambers and the extiudor are of the same 
charactei’, apparently structureless and imperforate. 

Idiough both sponges are at present presei’ved as carlionate of 
lime. (' ivlocladla, in strong contrast with Maa)idroi<tla. retains its 
spicular mesh-like structure, while the walls of the latter are to all 
ap])earance solid and structureless. In this I'cspect Ma androstia 
agrees with fhf( ro(at Jut. and also in the general plan of construction, 
consisting, as it does, of sejiarate though in*egular chambers. 

llctcroca Vta is so related to other genera which are usually looked 
upon as l)elonging to the Calcispongiiv that it can pretty safely be 
regarded as belonging to the same group. On account of its re- 
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semblance to 11 vt( roi m Ua and its diliercmce I’rom n Ux hulnt scaans 
pi’obable that M <\ andvoi<tiii also is one oi‘ the Calcis])on^ia‘. 

M (vandro^tht nioi’(' nearly reseinbh's a spoiu>(‘ from the (inadaliipe 
Mountains for which I hav(» j)i‘ojK)sed the name jisfoiJutlnm ia tlntn 
any other ^xmiis known to ine. Som(‘ of the dill'erences which (‘an be 
noted are these: (Ujstoihalinxta scmmiis to 1 )(‘ witiioiit a }>ersistenl 

central cloaca, ddie outtM‘ wall appears to be poi*ons instead of soli<l. 
The ostia are prolonged as spontdike j)rojections. The chamb(*rs 
produce swellings uj^on the ext(‘rioi\ to which thcw giv(‘ a (‘vst(»se 
api)ea ranee. The diirei’cnces last mentioned may [)crhaps be regai'deil 
as only specific, but (he fii‘st two are clearly gcmeric. Th(‘ material 
from the Guadalupe ^lonntains, however, is not well pi‘eserv(‘d. and 
it is impossible to state with comj)lete certainty that there i> no p(‘rsist- 
ent cloaca, though the jjorosity of llu‘ outer wall is open to but little 
((ii(‘stion. It hai’dly seems pei'missil)le. thei*(‘fore, to regard lh(‘ ])\v>- 
ent type as generically the same as C ifxtothidiunUi. 

I'lipe of the f/enus. — M a a nd rontfa l'(fns((i<e tests. 

M^ANDROSTIA KANSASENSIS. new species. 
ri;iTt^ X\', I T. 

The foian for which this name is proposed consists of ^^lender. snb- 
cylindrical. o(*casionally branching bodies, which rarely exc(^ed 
Id mm. in diameter, but are often much smaller. As a lade tliey are 
nearly straight, but may be considerably (‘ontorted. The ext(U’ior is 
n-ade irregular by inequalities of growth, and further roughened by 
large nund>ers of ostia, some of which appear to liave slightly ele\ ated 
margins. The ostia are cii*cular. and average al)oiit O.Td mm. in 
diameter. The imerior is occupied by a central tiibidar cloaca. whi(‘h 
apparently passes uninterriijdedly through the complete length of 
the stem. The space betw(*en the cloaca and tln^ j)eriph('rv is filled 
in by vermiform ehaml)ers. which communicate with the ext(‘rior 
1)V means of the ostii> and also interrommnnicating with ea(*h otlna* 
and with the cloaca by fre(|uent irregular ap(‘i‘tur(\s in the walls. lit 
different specimens, and probably in the same specimen at different 
poiiits. this structure while the same in j)riii(‘iple varies considerably 
in ‘detail. A tube-like cloaca is usually a striking feature, but occa- 
sionally it is hai'dly to be distinguished from the generally irr(\<rular 
porous structure. The cloaca varies considerably in siz(\ sometimes 
(xxatpying less than one-third the entire diameter, at others having 
only a thin rim of wall about it. Similarly, in some sections tin* 
partitions are so develop(‘d at tlie expense of the chambers that the 
stem appears to be well-nigh solid. In others the partitions are thin 
and disconnected, leaving the interior all but open. 

The walls a])pear structureless, and but for the ojxmings already 
described are imperforate. 'Fhe ont(‘r wall especially is pierc(‘d by 
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ostia, thoii^a'h not 1)V pores, aiul against the snn‘oniuling inatiix makes 
a sharply defined if somewhat irregular boundary. 

LoiaVitii horizon, — Allen limestone: eiit on the Santa Fe Rail- 

road. () mil(\s southwest of Channte. Kansas. 

T tj pC’Spechnt nr. — Cat. Xo. 5o408, F.S.X.^1. 

STEINMANNIA BENJAMINI. new species. 

l*late XV, fiiX. \ 

Of this species we have bnt a single specimen, exposed on a frac- 
tured rock surface. It consists of spheres placed end to end and 
partially embracing, so that an elongate subcylindrical body is pro- 
duced, with more or less pronounced constrictions which mark the 
constituent segments. The theoretical sj)hei*(‘s overlap so that usually 
the height of ea(‘h chamber is only about half of the width. The 
party wall is single, foianed l)V what was the terminal wall of the 
j)receding segment. The (‘onstituent sph(u*es vary in size between 
wide extremes and the growth of tlu‘ organism as a whole is contorted 
and irregnilar. The hmgth of the fragment is on mm. and the greatest 
diameter 10 mni. The interior of the chambers is almost empty, and 
I am not entirely satisfied that such apparent partitions as occur are 
not either ad v(‘ntitioiis or due to chambers C(^ordinate with the larger 
ones. Fivsumably each chamber communicat(Hl with those adjacent 
by means of a centi-al oscnlnm. but this is not shown by the fracture 
section of our specinum. The walls are ])erfoi*ated by numerous large 
j)ores, bnt only one size of these has been observed, though thin sec- 
tions might show others. Chambers communicate by means of these 
j)ores as well as by the oscnla. 

One feature of the specimen should not l)e passed over, though it 
may be adventitious. On both sides, folloAving their windings rather 
closely and separated from the j)ei*forate wall by a narrow interval 
filled with mati'ix, is a thin outer wall (?) of the same general char- 
acter as the inner one but imperforate. 

It seems proliable that this form belongs to the Salt Range genus 
f<feininann/(K though it shows certain differences which if real are 
imj)ortant. Oscnla apj)ear to be absent, but might readily fail to be 
shown by the specimen in its present condition. The rarity or ab- 
sence of internal vesicles may be only a specific character, and can 
hardly l)e regai’ded as invalidating the generic identification. The 
most important diffeience doubtless is the ap|)arent presence of but 
one set of p(‘rfoi*ations. and this is also the most well established. 
Aside from Sfcinnionnor the genus which the ])resent form most re- 
semldes is Sonorhu and from SoIInria it differs importantly in the 
absence of ostia and the presence of perforations. If not a Sfeinman- 
uln the present form is, therefoi'c, probably a new genus, but T would 
certainly regard it as inadvisable to introduce a new generic term 
under present circumstances. 
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Steirmuuniia bcnjaiuhti is clejii’ly iiioix' closely relntcxl to y. saJhiarin 
of the two Indian speeies. It is distinguished by the h'ss extensive 
development of internal vesicles, the presence apparently of pores of 
but one size, and the fact, so far as 1 can deteianiiie from the figur(‘s. 
that they are larger than those of the Indian s[)(M‘ie-^. I1ie American 
form is also as a whole smaller. 

It gives me great pleasure to name this s[)ecies in hoiu)r of Dr. 
IMarcus Benjamin, editor of the U. S. National Museum. 

Localltij and horizon . — Allen limestone: (uit on the Santa Fe Kail- 
road, 0 miles southwest of Chaniite, Kansas. 

T u pc- Specimen. — Cat. N^o. otUCT, U.S.N^.M. 

CCELOCLADIA, new genus. 

Of this genus only a single species is known, and consequently only 
a partial generic description can be drawn up embodying those 
features which are shown b}" the form in question and which would 
presumably be possessed by congeneric species. 

The growth is more or less arborescent, the branches cylindrical, 
with a large, uninterrupted cloaca. Fhe walls are more or less thick, 
composed of consolidated spicules, probably tetracts, and pierced by 
numerous ostia, which sometimes ramify toward the outer surface. 
In the typical species the ostia are extended outward as spiniform 
processes. An epidermal laj^er of some sort was probably present. 

The specimens representing this genus are preserved in such a 
different manner from those of the associated Ileteroioila. which 
probably represents the Sycones of the Calcispongia‘. that they may 
justly be inferred to belong to the Pharetrones, or else, though at 
present calcareous in chemical composition, to the Silicispongia\ 
The Pharetrones seem largely restricted to the Mesozoic, and upon 
the whole it is rather more probable that the present type belongs to 
the Silicispongiax The spicular structure and the general arrange- 
ment of the canal system seem to make it probable that it is relateil 
to the Lithistida, rather than to the Ilexactinellida. Owing to the 
difficulty of determining the exact character of the spicular element 
it is impossible to reach a satisfactory conclusion in regard to the 
more intimate relationship of Cadorladla among the Idthistida. It 
is, however, distinct from a considerable number of genera with 
which comparisons have been made, chiefly in the cylindrical mode 
of growth. Doryderma is like it in this respect, but probably has a 
different spicular element and po.s.ses.ses a large number of axial canals 
instead of a large central cloaca. C yllnd ropJnjma. of the upper 
Jurassic, is perhaps the most closely similar in every respect. Appar- 
ently the spicular unit and mode of consolidation are dillerent in the 
present form. 

Type of (je)n(s, — C ol ocJadla spino.sa. 
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CCELOCLADIA SPINOSA. new species. 

Plate X\’l, rt.irs. 1-7. 

Thii^ species consists of rnthei' straight cylindrical fragments which 
rai*ely exceed 10 inm. in diameter. They are calibrated, the inner 
cavity having, on well-preserved specimens, sharply defined straight 
boundaries essentially ]tarallcl to the outer circumference. The thick- 
n(‘ss of the walls varic> greatly in dillei*ent sjDccimens. It is rarely 
(‘(jual to the diameter of the cloaca and is sometimes quite thin. The 
external surface is roughened by the development of great nnmbers 
of spiniform o>tia. whose size can not well l)e stated because they 
taper towai’d the outer end. The wall structure consists of a spicular 
ndwork which it i> ditlicult to analyze into its individual elements. 
The spicules a|)pear to be rather large and somewhat irregularly 
cemented one to another by the extremities of their arms. As com- 
binations of thr(‘(‘ rays diverging at appi*oximately equal angles are 
of frecpuMit occurrence, it is i)robable that the unit is a tetract. There 
seems to have been a dermal layer covering the exterioi*, as the outline 
of this siirfact^ against the inclosing rock is smooth (aside from the 
ostia). The inner wall bounding the cloaca, however, is miniitelv 
ragged, owing to the ])rojecting rays of the spicules. The spicular 
layer of which the walls consist is rather open and is pier(*ed by the 
tubular ostia. Avhich apparently, after passing ])art way thi‘ough to 
th(^ outer ^idiv ramify more or less, deci'easing in diameter in the 
]^rocess. 

These bodi(‘s occur in lengths up to 0.5 mm. and more, but seldom 
show signs of branc‘hing. In some cases, however, they appear to have 
branched rather frecdy. and perhaps the original growth was dis- 
tinctly 1 ‘amose, although at present it seems improbable that they 
foi'ined extensive dendroid growths. 

LoraVdy (ukI Jionzon, — Allen limestone: cut on th(‘ Santa Fq Kail- 
roa<1. fi miles southwest of Chamite. Kansas. 

Tj/j^c-soK Xo. o.‘)4()P. U.S.N.M. 

H ELIOSPON.GI A, new genus. 

This geiHis includes rathei’ large dendroid sponges having a pei*- 
sistent central cloaca and a hexactinellid si^iciilar unit. The branches 
are cylindi’ical, freely dividing, more or less completely coalescent 
when l)y chance they come into contact. The cloaca is rather small 
and apparently uninternq)ted and continuous from to}) to bottom. 
The spicules are so oiaented that theii’ arms are leather regularly 
continuous in longitudinal and radiating lines. The third set of 
rays should make concentric lines, but although suggestions of regu- 
lar concentric structure are not wanting, it is liot conspicuous in the 
thin sections seen. It is, however, a striking feature of weathered 
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t^peciiiieiis. The loiigitiuliiial lines are slio-htly ol)li(|ue, risin^r from the 
cloacal to the exterior surface, and pi-obal)ly sli<rhtly luMidinn* oiil- 
ward as they oo. The tran.sverse lines are also ohli(jue and enrved, 
having their convex sides npiierinost and passing downward fi-oni tlie 
cloaca to the extei‘ioi*. Between the arms of the large .spicules thus 
disposed are freely conne(‘ling radial canals whl(‘h o})en u])on the 
outer surface in small circular pores. What I regal'd as true ostia 
are absent. 

In general character this genus is very suggestive of (^vlorladin, 
but after due consideration I am faiid}" satisfied that they ai'C dis- 
tinct. As to the specific distinction of the geiiotyjies thei’e can be no 
question. Both ^have somewhat the same mode of growth: the 
s])icules in both may possibly be hexacts, although in (' olorlad'Hf 
it seemed more })robable that they are tetracts. They are of much 
larger size in Ilcluh^porujia mmosa and their arrangenumt is also 
much more regular. In (' rdochuJla ,^p’nw.sa there is hardly evei* a 
trace of the longitudinal and radial lines which make such a sti-iking 
feature in the structure of lleUo^pougta ramosa. The latter does 
not show the spine-like ostia of CwloehuHa. but this would pi’oliably 
be only a specific dilTerence were it not that true ostia, I believe, are 
entirely absent from Ileliospongla as well as the large canals which 
lead from them, for I can not regard the relatively large canals 
which interrupt the spicular network in CaAodadia and terminate 
on the surface in spout-like ostia as homologous with the relatively 
small openings which pass between the arms of the regularly ar- 
ranged spicules in Ilelio^pongia and open upon the surface in the 
characteristic pores. 

Type of the genus. — TleUospongia ramosa. 

HELIOSPONGIA RAMOSA, new species. 

Plate XVI, figs. S, 0; Plate XVII. 

This species forms large bushy bodies consisting of freely branch- 
ing cylindrical stems which attain a diameter of 23 mm., but are 
usually somewhat smaller. Sometimes the branches are in contact, 
in which case they appear to coalesce, producing, temporarily at least, 
somewhat flabelliform shapes. The individual branches are pierced, 
probably from end to end, by cylindrical cloacae, which are relatively 
of variable size, but usually,* if not always, less than one-third the 
entire diameter. 

The spicular element is large and without much doubt a hexact. 
The combined effect of the spicules is to produce more or less continu- 
ous radiating and longitudinal lines. The radiating lines are oblique, 
with the outer end lower than the inner, and they are soiiiewhat 
curved, the convex side uppermost. The longitudinal series of rays 
are also probably somewhat oblique, sloping outward very gradually 
Proc. X. M. vol. xxxiv — 08 19 
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as tliev rise from the rim of tlie eloaca, ami i)robably sli^'litlv eurvini»; 
ill tlie process. Tliis arraiigemeiit is regular ami tends to produce 
radiating pores from the cloaca to the periphery. Canals or chain- 
bei’s, projierly speaking, ajipeai* to be absent. AVhat look like vermi- 
form canals are pi'obably mere color markings, which wind among 
the spicules without interrupting them. These radiating pores pro- 
duce upon the outer sui*face small, more or less circular openings, but 
ostia, strictly speaking, ai*e probabl}^ absent. Certain larger openings 
a[)})(*ar to be superficial and to lie produced liy the absence of a spicu- 
lar arm, such as in other instances serves to separate adjacent jiores. 

Loraliftf (wd lioriznh . — Allen limestone: cut on the Santa Fe Eail- 
road, o miles soutliwest of Chanute, Kansas. 

T i/pr-spccimt hs. — Cat. Xo. o-UTi?, C.S.X.M. 

HELIOSPONGIA RAMOSA, var. PARALLELA, new variety. 

Plat(‘ XVI, ti.ir. 10, PIat<‘ XVII 1. 

This form seems to agree in all respects with the foregoing except 
in the motle of growth, the typical one bifurcating freely while the 
present variety ajijieai-s to have a jiriucijial stem which gives off long, 
parallel branch(‘s. 

LocaUttf <ni(l horizon . — Allen limestone: (Uit on the Santa Fc Kail- 
I'oad, (> miles southwest of Chanute, Kansas. 

Ttfj)c-^/K chnc /I. — Cat. Xo. oddish C.S.X.M. 

MYALINA WYOMINGENSIS Lea. 

Plate XIX, iri:s. i>, 

lsr»:;. MotUnla ir j/onnuffrnsi.s Lfa. A("u 1. Xat. Sci. PliilaUelpliia. .Pair.. (2). 

IT. p. IMCj, ])i. XX, tl.i;. la. 

ls.V‘>. UofUwUt minor Ta:.\. Acad. Xat. Sci. I’liiladelphia, J<au-., (2). II, ]). 

2or>, pi. XX, liiT. 2. 

lssr>. MoiUoia n\noni hn/rnsis- PLAvroLE. Wyoming Hist, and ' Geol. Soc., 

Pi'oc. and (’oil., II. Pt. 2. p. 247. 

isps, Mjfniina ici/onnntfnhsi.s Wkliek, V. S. Geol. Snrv., Pull. p. dtlo. 

IPOIJ. Mifalina ir i/ontiiKjnisis Gikty. P. S. Geol. Survey. Prof. Paper 1(1. 

]). 422, pi. VIII. tv^a. S-i:i. 

** Testa la*vi tidangulari, inferne compresso-alata : umbonibus 

elevatis, acute'* angulatis. 

— ^This is a liroad flat species, very different from the 
minoi\ which is on the same si)ccimen. These are parts of four 
distinct specimens on this small piece of slate, which is represented 
of the natural size." 

Lea's descri])tion and remarks are gii^en above. Part of the inclos- 
ing I'ock having been removed the tyi)e-specimen jiroves to have the 
following chai‘acters : 

Shell of medium size, subtriangnlar. Hinge but slightlv shoi'ter 
than the extreme width. Length and maximum width about equal. 
Lbnbonal ridge prominent, sigmoid, rounded sharply above, more 
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broadl^^ below, wlu're it is alniost nun'ii'inab (leseeiidinii; abnijilly on 
the anterio]’ side and very gradually ludiiiid. l>ealv nearly tei-ininal, 
leaviiig,.for the genus, a rather larg(‘ lobe in front. Anterio)' outline 
sinuous, posterior outline gently convex. Anterior-siijierior angh^ 
rounded, posterior-superior angle ol)tus(\ lnf(M‘ior angle sti'ongly 
rounded. Surfaee marked by su])lamellose growth liu(‘s. 

Several other sj^eciniens of various siz(‘s and (h'grcM's of fragiiKUi- 
tariness occur on the same slab. One of these, an imp(‘rfe(‘t mold of 
the exterior, seems to have been the original of Lea's J/odlola 
On the slab this speciimui occurs near the* posteiaor-superioi* angle of 
d/. iri/oniii}(j(Ahsi,s^ but Lea shows it not in his figure of tin' whole slab 
but in a separate figure (fig. 2). Originally it bore a very clos(‘ 
resemblance to Lea's illustration, but by removing paid of the rock its 
appearance has been changed and its genei*al resemblance' of J/. tri/o- 
muKjcifsis so ('iihanced as to leave scarcely a doubt that it lielongs to 
the same sjjecies. 

J/. mjomh}(je}isix proves to have had a very (‘xtensive disti’ibiit ion, 
since what appears to have been the same species has been idemtified 
in Colorado. Lea's descriiitlon of Modlola which is here i-e- 

garded as a synonym of Myalhut mjoiulnyoisis, is as follows: 

d'esta inferne striata, (‘lliptica, subplanulata ; antico latei e; 
rotunda to. 

“ Remarlcs , — A single specimen only was found of this species, and 
the umbones are obliterated. The lower part, as reprc'sented, is pei'- 
fect, and very distinctly marked." 

Locality a)ul horizon. — Pennsylvania; AVilkesbanv, Pennsylvania. 

T ype-speci))fe}}x. — Cat. Nos. 8JLSD0 and d.SOOO, U.S. X.iNI. 

MODIOLA MINOR Lea. 

This species is based upon an external mold of an imperfect valve. 
The type-specimen occurs in association wdth M ycdiini wyoininyen.'^is, 
which appears to have been abundant, and as it agrees with that 
species in such characters as can be determined, it wdll be reasonably 
safe, as well as advantageous, to regard it as identical wdth M . icyo- 
minyeuRh and the name as a synonym. 

DELTOPECTEN CLATHRATUS Lea. 

Plate XIX, tij?. 1. 

185o. chillmUa Lea, Aead. Xat. Sci. Pliiladeli)liia, .lour.. (2). 

II, 1). 2(r>, pi. XX, fijx. lb. 

The charactei's of this species are much in doubt. The types con- 
sist of two specimens lying close together and possibly even represent- 
ing different valves of the same individual. One, whicli appears to 
be smaller but may onl}^ be imperfect, is almost certainly a represen- 
tative of the genus Deltopecten. It has a broad, oblique cardinal 
area, with a large triangular cartilage pit beneath the beak. The 
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.surface is marked l\y rather lar^e, not very well-detincd ribs arranged 
in pairs. So far as can be determined, this shell has all the charac- 
ters of the right value of />. 0 (‘ri(IenfaJfs, which is the coinmoiiest 
Pennsylvanian sj)ecies of IhJto pcctv n and occurs associated with J/. 
u'l/om} nyetisis in Colorado. 

The second specijiien is obliquely crushed and at present furnishes 
scarcely a clue to the original shape. The sculi)ture consists of soine- 
what broad, flat I'ibs, which are strongly alternating, every other one 
l)eing considerably larger. 

I hardly know what course to regard best in the present con- 
tingency. It seems rather ])i*()bable that both specimens belong to 
the same s|)ecies. and 1 have little doubt that one of them is the form 
better known as A ri(‘uUpe< ti n cxu'uJcntaUs, Unfortunately, DcJto- 
pertcn ('Inthrafus antedates tlie description of />. occklentaU(< by sev- 
eral vears, and it seians a pity to r(‘place Shumard's name b}" that of 
a form which was iiiade(piately described, whose characters are not 
readily determined from the types, and of whose identity with the 
better known foi’in there may be some, if only slight, doubt. 

LoraJitif mid horkion . — Pennsvl vanian : Wilkesl)arre, Pennsylvania. 

Tij pe-spcrhnai. — Cat. No. o3D01, U.S.X.iNI. 

PLEUROTOMARIA ? DISTANS Lea. 

Plate XIX, tii:. 1. 

Po.sUlouiu ? (listdiis Lea. Acad. Nat. Sei. PliilaiUdiiliia, .Jour., (U), 

11. p. liO."*. pi. XX, :\t). 

“ Like the above, there was but a small portion of a valve found. 
It has longitudinal striie, somewhat like pei%sfr/(fta, l)ut the stria? are 
moi'e distinct and di.stant, amounting almost to ribs." 

The original of Lea's Posidonia disfaus is such a mere fragment 
that it can hardly be .stated with certainty to wliitli division of the 
animal kingdom it belongs. It seems to be a poilion of a whorl of a 
Pleiirotomarioid, but nothing further can he said on that point. It 
has an irregular shai)e, with five gently (Uirved, slightly converging 
line, which are thin, rounded, and separated by flattened interspaces 
several times their own diameter. The interspace's are not of equal 
sizes, and one, possibly two, are divided bv line much finer than the 
others. 

LoraUty and horizon. — Pennsylvanian. Wilkesl>arre, Pennsylvania. 

Type-specinien. — Cat. Xo. o300o, U.S.X.M. 

EDMONDIA ? PERSTRIATA Lea. 

Plate XIX, r». 

IS.V'J. PoHuIfniia ? i>rrstrhit(i Lea, Acad. Xat. Sci. .Philadelphia, .Jour., (2), 

11, ]). 20.y pi. XX, hi;. dfE 

The type of this speUes also is a mere fragment, unquestionably a 
pelecypod, probably the anterior extremity of some such form as 
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Jul /nondi^L or ])ossil)ly Sr/tizod The lira* ai’e (iiu*, narrow, sepa- 
rated l)V relatively wide, (lat interspaees or stria*. The following- iy 
Lea's oria'iiial aeeount of this form: 

There is too small a portion of this species ]‘(*mainino: on the siii*- 
face of the specimen to characterize it hy a pi‘oper diagnosis. Per- 
haps a thii-d of the valve only remains, hut this is pei'feet, and beauti- 
fully and transversely striate — the sti’ia* beiiur paralhd." 

LocaUfy (uul hovizon. — Pennsylvanian, Wilkesbaia-e, P(*nnsyl vania. 
Type-i^pecimnt. — Cat. Xo. 881)02, U.S.X.M. 

HARTTINA INDIANENSIS, new species. 

XIX, 

Shell terebratnliform. of m(*dium size*, oval to subpent a o'onal in 
outline, moderately convex or rath(*r strongly gibbous, (ireatest 
width about midway or a little below. A sinus is develoiied in the 
anterior half of the venti*al valve which is sometimes broad and 
shallow, sometimes narrower and deeper. A corresponding fold seems 
to be lacking in the doi’sal valve, of which the anterior portion is 
either slightly flattened or sometimes maiLed by another sinus, which 
runs but a short distance back from the anterior margin. The ante- 
rior outline is often more or l(*ss reenti’ant. 8h(*ll finely jmnetate. 

Upon the interior the ventral valve is provided with two well- 
developed dental plates. In the dorsal valve there is probably a 
small hinge plate, from which proceeds a single rather short median 
septum about one-third as long as the entire valve. Tlie auxiliary 
septa and platform * charactei'i.stie of tin* g(*nns DJeJasmo are not 
found. 

The type matei’ial of this species was obtained fi'om Pella, iMarion 
County, Iowa, but the same form is repi'esented aPo at Sp(*rgen Hill. 
I suspect that this species has sometimes been mistaken foi‘ !>i(I(fsn/(( 
t}n‘(jiihu)o which Hall and Clarke say is a typical Dklusuno It is 
possible that Whitfield's figui*(*s" and those of Cumings and Peede 
copied from him were drawn from a specimen of the pres(*nt speci(*s. 
It seems impossible to doul>t that Ihirtt'nKf India nen.sis is a re]:>resenta- 
tive of a different genus fi'om typical I)i(d<fsm(( t m'y'ahmK and even 
upon its external and specific (*haracters it has not ])rov(*d dini(‘ult to 
separate our material. 77. indiane nsi.s is a larger form, h*ss gibbous, 
seldom developing a sinus in the dorsal valve, and neA:er develoi)ing 
a fold in the dorsal sinus, as is often the case in 77 tavyidmn. 

The configuration is so different from llarffina (nma^ the type of 
the genus and the only other Xoi’th American species, that a discus- 
sion of the differences is not necessary. Although the configuration 
of the two species is so different, it seems necessary to refer the })resent 

«Am. Mas, Nat. Hist., Bull., I, Xo. 8, 1ssl>, i». r>4, pi. vi. li^s. 8(1 .is. 

^ Dep. (leol. ami Nat. Kcsnure«^s, Indiana, 8Utli Ann. Kept., 11)00, p. 1801), pi. 
XXII, figs. OO-HS. 
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one to Ihnitina, with which it agrees in internal strnctiire certainly 
inoi-e closely than with any other Terebratnloid genus known to me. 
llurtthuf imJUnwuxh seems to lie tin* hrst ociairrence of tliis genus 
noted in the* ]\lississip})i Valley and is of somewhat especial interest 
on that account. 

LoraUfif and horhjm, — St. Inniis gi’onp: Telia, ]\Iarion County, 
Towa. 

T If pn-x p( <’nnv)tx. — Cat. Xo. 0288, IT.S.X.]\I. 

TEGULIFERA ARMATA, new species. 

Plate XX, fi.i-s. 1-11. 

Shell rather small, generally conical hut veiw irregular. Ra])idly 
expanding. Tin* blunt cone has no distinct a])cx, and in facd the 
a])ex is more or less truinaited, owing to what appears to be a surface 
of attachment. 

The i‘iin, especially toward the front and sides, is armed with large 
stout spines, which sometimes project upward and sometimes inward 
over the aperture. The i“im is occasionally double, or even treble, 
consisting of indejiendent concentric j)lates with spaces lietween. 
One or all of tln*m a])pai*eiitly may be s])iniferous, or the sj)in(*s 
may ])roject from the inner surface of the ajierture. Sometimes, 
though vei*y rar(*ly, the develo])inent of tlie spines is attended by the 
appearance of costa*, whi(*h are rather few and faint and ]*estri(*ted 
to the vicinity of the rim. 

The i-est of the surface is marked by line, iriTgular incremental 
lines, by irregular varices of growth, and 1)V a fcAV small spines, 
whi(*h ai*e not mounted upon spine bases. Theri* are also frequently 
two or tlir(*e irix'gularly disposed, buttress-like ridges, chielly devel- 
(;ped near the area of attachment, which are j^ossibly spines adnate 
to the surface. AVhethei* the consecutive lamella* which sometimes 
a])]iear at the apertui’e ai'e due to the overlapping of ditlerent layers 
of shell, as was obs(*rved by Schellwein in TeijaVijnra dcfonnlx or 
to a cessation of growth and a renewal within from a lower level 
tlian the apeiiure, a ju’oeess not infretptently obsei*vable in the cup 
(‘orals, has not been determined. 

The dorsal valve is oval in shape, with a very short hinge line, 
nearly Hat, slight 1}^ concave and of opercular form. It is situated 
well down near the l)as(* of the conical ventral valve and is marked 
only by fine in(‘remental lines. 

Appai’entl}^ the ventral valve in jirocess of growth wrajis around 
the dorsal valve and ai*oiind itself also. The lower portion of the 
ventral valve is, therefoiv, rather thick and in some cases diminislied 
suddenly at the level of the dorsal, forming a sort of shelf or [)lat- 
form, from Avhich some of the spines are developed. The thickened 
lower poilion is sometimes occupied by a few large cysts. 



k. k. (ieol. UeichsaiistaU. Abliand., X\U, lleft 1. ItMio, [>. r»J) t‘t seir 
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Inleniiil sHuctuivs not known, |)rol);il)l_v I’rodnctoid and not 
>^trongly dovelojicd. 

This interest inir type at once snwjrests the <reniis Jitc/if liofnild, 
and. as already pointed out by Scliellwlen. TcyiiVifcm is williont 
innch question closely related to that cenns. There is. howevc'r. a 
les.s complete development of vesicnlar tissue, joined with less pro- 
nonneed internal structures, and above all an al)sence of tlic envel- 
ojjed area and psendodeltidinm. TeijiihferH may possibly be con- 
sidered a Prodnctus {M<n-(iinlfcra) which has assunual the habit of 
self-envelopment, while Uichthofcmu may possibly be that <d an 
Anlostegvs {Stfophnlof^lu) whicli has done the same Ihinjr- 

T. ariiKifd is therefore a I'egnllfi’iv, rather than a It/ihfltofeii/n. 
and apparently a true representative of Schellwien's tiemis. It is 
clearly distinct from the typical and previonslv only known species 
of Teg id if era. however. T. defoniiis comprises elongate, more slen- 
der shells, which are without apertural spines. T. seems 

also to be moi’e completely self-invested, since the whole primiti\e 
shell appears to be enveloped by later deposits. At least I have seen 
no instance snch as Schellwien has hjrured of the orijrinal ventral 
shell distinct from and surrounded by later growths. 

LoeaUtg and horizon . — Pennsylvania : La Salle. Illinois. 
Ti/pe-.'ipeeimeiis. — Cat. No. 377o8, IT.S.N.iM. 

TEGULIFERA KANSASENSIS, new species. 

Plate XXI, 1-7. 

This species is so related to the preceding one that to some the 
advisability of separating them may seem doubtful. It forms a 
laro-er amf considerably more elongate sfiell. also one which is apt to 
be niore irregular ami contorted in its growth. Fine radial costie 
are usuallv present, tlionsrh sometimes not very distinct; yet in most 
ca.ses they can be observed. While it is true that the specimens of 
T. kaa-sulemif^ are not preserved favorably for shmying this feature, 
the large spines which project from the aperture of T. <n mata appear 
to be entirely lacking from them. On the.se accounts it has seemed 
desirable to separate the Kansas form as a distinct siiecies. It ap- 
pears to be more nearly allied to T. tgpiealin than T. annata. but is 
believed to be distinct, by reason of its more or le.ss .strongly costate 

surface. ^ 

Tt was this spech^s Avliicli in listing- the fauna of tlie Kansas 1 enn- 
sylvanian in 190:1 1 referred to as Prohim‘Uldla sp.« ith but little 
question it should not be placed with Pvol>o>^(‘uJell.a> 

Loealitij and horizon.— Vv{xv.\ limestone ( O^ 

Crane. Kansas. 

T jj pe-sp(‘chne as. — Cat. No. 5:3470, XT.S.X.^I. 



U. S. Geol. Surv., Pull. 211, V.m. l>. Tt>. 



296 



FROCEEDlXaS OF THE XATIOXAL MUSEFM. 



VOL. XXXIV. 



PUGNAX WEEKSI. new species. 

Shell larii:e. vnryinjn: in shape from subtriaiig-ulnr or siibovate to 
subpenta^’onab ami from elomi-ate to ti’ansverse. As a rule highly 
gibl)oiis, but sometimes of lowei‘ convexity, probabh^ as a persisteime 
of an immature chai'acter, 3^ouug shells being usually discoidal. 
Ventral Ixadc large, pointed, suberect, flattened, and spreading at the 
sides. Foi’amen apparently ti*iangular and open. Doi'sal beak 
rather inconspicuous, and strongly incui*ved. Fold and sinus very 
sti'oug, usually l)road and sub(]uadrate, but sometimes iiari'ow and 
sometimes rounded; typically divided by a medium sulcus so tliat 
it hears two jdicatious. but occasionally the sulcus is so faint that the 
fold aj)j)cars to be simple. Much more raiyly three plications are 
found upon si)ecimens refei*i*cd to this sj^ecies. There is always one 
I’athei* distinct lateral ]>li(*atioii on eat'h side of the fold, with usually 
a second, which is also sometimes distinct but may l)e obscure. All 
the plicatioiis ai'e confined to the mai'ginal portions of the shell, and 
they vaiT in diff‘ei*eiit specimens not only as to distinctness but also 
as to being angulai* oi* round(‘d. In ycaing specimens the shell is 
broadly oval and discoidal. The fold develo])s first, and later its 
median sulcus and the lateral ])licat ions. 

Upon tlu* interioi* the ventral valve is provided with dental 
lamelhe and the doi’sal valve apparently with strongly divei*ging 
socket ])lat(‘s connecting with a hinge plate, which is also joined to 
a fairly long, high, median septum. 

The jKJsterior poi'tion. especially of the ventral valve, is rather 
thick shelliMl, and moderately strong though not w^ell-defined muscular 
implants are i*etained in many instances. 

In gimeral a])}^eai*ance certain variants of this form are vei’v sug- 
gestive of SOUK' specie's of .Vthyi’oids, as, foi* instance, ('’oin posita 
frhnuh'if. but inoi*e espe'cially the foiaus gi'ouped by iVbich uudei* the 
title Sp‘n‘i</rr‘a /uv>/cr/." some of whit*h. unlike fi^hiurhd^ have lateral 
}di(‘ations. Aside, howi'vei*. from the* fact that these shells ap|)eai* to 
be without spii'alea, the configuration of the beak of the ventral 
valve indicates almost to a certainty that we have not to do here with 
an Athyroid. In fact, there can be but little doubt that this form is 
ou(' of the Ivhynchonellidie. I have, however. l)een in .some doubt as 
to what genus it would best be cited umh'r. The choice seems to lie 
I)etw(*t‘n Uhiinchi)uvUn s. s. and Pu(jnnd\ The type species of Uhijn- 
'•honclla and PH(fna,v ai’e very similar in external form, but Pln/n- 
rhonclla lo.rht has a septum in the dorsal valve, while Pugna,v piujnm 
is without that stiaicture. In general appearance, therefore. /?. weeks} 



^ < Jeolni^isrlic Foi-srlniiii^eii in den Kankasiselien T^iindei-n, 1 Tlieil, Kin(‘ Rerix- 
kalkfanne mis der Anixesiait^e l)ei Djoulfa in Arnienien, Wien, 1878, p. 52 et seq. 
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could be referred to eitliei* ^enus with almost ecjiial })i*opi*iety, but it 
possesses a prett}^ well-dev(‘loped dorsal septum. Ou (hat aecoiiut it 
mio'ht best, perhaps, be ref(‘rred to Ji /n/nc/io/icII(F althou^’h iuterually 
and externally it apjiears to be n'ouerically related to certain Carbonif- 
erous shells which Hall and (darke have placed with Pfff/)uu\ 

This species is so dissimilar to any of our AnuM'ican Khynchonel- 
loids that a comjiarison with them is scarcely necessary. Tscherny- 
scheAV has figured a similar species fi‘oin the Gschel-stiife of Russia 
as Puf/na.v con tii Some enlarged figures of Piujna.v daiCHonJana 
gi^'en by Davidson resemble the pi-esent species in a remarkable 
degree. I have not had specimens of P. (hnrson'mna for compari- 
son, but in view of the great difference in size of the two sjiecies, theii* 
wide geographic .separation, and their probable great dilfei*ence in geo- 
logic* age and faunal association, such a comparison would, I believe, 
show them to be di.stinct. Hall and Clai-ke ^ have figured a form 
from Windsor, Xova Scotia, referring it to Davidson's spc^^ies, which 
if correctly identified clearly shows that the latter is distinct from 
P, wcck'si. 

This species is named in honor of ]\fr. F. P>. Weeks, who, togethei* 
with Mr. W. F. Ferriei*. collected most of oiir material from the 
])hos])hate beds of Idaho. 

LocaJIft/ ami horizon. — Phosphate beds;^^ ^Montpelier, Idaho. 

Type-speci)nens. — Cat. No. 53400, U.S.N.M. 

OMPHALOTROCHUS FERRIERI, new species. 

Shell rather small, consisting of 0 or 7 volutions. Diameter rarely 
if ever in excess of 30 mm. and usually 25 mm. or less. Height about 
half the diameter, varialile. Spirc‘ low, with tlatish top and rounded 
sides. Suture more oi* lc\ss strongly indented. Umbilicais deep and 
broad. Peritreme section from subcircular to transversely subelliji- 
tical, sometimes more oi* less cpiadrangular, with a distinct ]xu*ipheral 
cai'ina. The horizontal axis of the peritreme section is almost })(‘r- 
pendicular to the axis of revolution. The up])er external portion of 
the peritreme between tlie c‘arina and the* suture is gently convex. It 
is marked bv a revolving ridge, which is sometim(\s very indistinct, 

Tschernysebew. Coni. [St. Peteushiirgl. ]\Ieni., XVI, Xo. lt)02, p. 4s.>, 

pi. L, Ugs. 12, la, in, 20. 

^Davidson. Gool. Sor. Lniidon. cyiart. .Toni'.. XIX. TSOM, ]i. 1<2, pi. ix. liKS. 
l.a, 14. 

<^Ilall and Clarke*, (b'ol. Snrv. New York, l‘ak, Vlll, Tt. 2, pi. rxii, fii^s. 
30-.aa. 

<^Tbe term “ pbospbate bc'ds*' refen-s to a pbospbate-bearin. 2 r borizon in tbe 
Ui»per Carboniferous of Ctab and Idalio wbicb lias not ye*t r(*ci*ived a formation 
name. It will be fully denser ilu'd by Hr. F. B. Weeks in a tortbconiinj; imblica- 
tiou of tbe U, S. Geolojxical Survey. — G. II. G. 
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situated rather nearer to tlie eariiia than to the suture. Both above 
and below the revolving- ridg*e tlie shell is depressed, but it rounds out 
again at the suture. The lower sulcus, that between the carina and 
the revolving ridge, is narrower and stronger than the one above the 
latter. In proportion as these two sulci are evanescent, the revolving- 
ridge is distinct or obscure, and to some extent the carina is affected 
iji the same manner. Usually the upj^er part of one volution projects 
somewhat above the ])receding one, so that the suture is well marked, 
ffdie junction of the two volutions is sometimes more precise, in which 
case the suture is less depressed. When this occurs, and when the 
sides aiv unusually Hat, without a distinct revolving ridge, shells have 
a rathei* individual expression, and they may possibly deserve to be 
discriminat(‘d as a variety. On the loAver side the shell is gently con- 
vex and regularly so, except for a shallow groove, more distinct in 
some specimens than in others, which occurs a little beloAv the carina 
and helps to define it. The upper internal side is gently concave, by 
reason of confoianing its shape to tlie preceding volution. 

This description refers to the later or mature volutions, the earlier 
ones showing considiu'able variation, ff'he earliest Avhorls, one or two 
in number, apjiear to have l)een nearly circular and complanate, so 
that the spire was really deiiressed. Then the -^hell became flattened 
on top, Avith a relatiAady deep median depression. The upper surface 
of the A^olutions here lav in the same plat(‘, Avhich Avas jKU'pendicular 
to the axis of rcAmlution. Then the upper or exposed surface became 
considerably broaden-, oblique, and much less sti-ongly and sharply 
depressed. Finally, an elevation of its median or submedian portion 
into a rcAmlving ridge gaAT it in the main a gently coinv^x, instead of 
a concave, outline. It is due to the character of the early development 
that the spire is ti*uncated on top, as if broken off', and oAving to the 
same cause young shells are moi-c discoidal than mature ones.* 

fflie groAvtli liiu^s in some sjiecimens extend forAvard from the suture 
for a slnu't distance, bending ))ackward Avith a sharp turn on the little 
shoulder, Avhicdi occurs just beloAV the suture. In others their course 
appears to be backAvard fi'om the start. About inidAvay on the outei- 
side, or just above tlie revolving ridge, they again assume a foi-Avard 
direction, Avhich is rcATrsed at tlie carina or immediately aboA^e it. On 
the under side tlu‘ lines are gently sigmoid, but more or less backAvard 
in genei-al direction. Thus the aperture Avould hnvQ had a projecting 
outline at the carina, Avith a strong sinus aboA^e and a shalloAV one on 
the under side. Tlie groAvth lines are fine and regular, becoming 
strongly fasciculate and more or less sublamellose in older AVilutions. 

Omphalotroclms femeri is extremely A’ariable in all its characters, 
})assing into types Avhich approach more or less closely to 0. conohleus. 
It is named in honor of ]\lr. AV. F. Ferrier, who, Avith ]\Ir. F. B. 
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Weeks, collected most of our materi;»l from (he plio.sjjhate beds of 
Idaho. 

Lovdllfif and Jtorhon. — Phos])hate IxmIs, Mont j)elier, Idaho. 

T t/pe-speclmaus, — Cat. Xo. oli-lOo, U.S.X.M. 

OMPHALOTROCHUS CONOIDEUS, new species. 

Shell rather small, seldom exceedino; mm. in diameter, consist iiiij^ 
of 7 or 8 volutions. S])ire hii^ii, U) mm. in oik^ lari*;(‘ speciuKUi, but 
about IT) mm. in most cases. Umbilicus larii'e, oj)en. (Jenei-al outline 
coniral, with sides nearly tlat from a[>ex to bas(‘. The pcu'it r(*me s(x*- 
tioii is a]>proximately tetragonal, the upper and lower sui’fa(‘es bein<>; 
moi'e or less tlat and subparallel, the inner surface nearly Hat and 
pei'pendicular to them, and the outer also manly Hat, making an 
aii^'le of about (K) degioes with the base. The junction of the external 
and lower surfaces forms a sharp, somewhat i)rojecting cai-ina, em- 
phasized above and below by shallow indistinct orooves. A low 
ridge is usually develo|)ed on the external side of the peritreine 
slightly below the middle. Each of the mature volutions ))rojects at 
its base a little beyond the iii)per edge of that which follows it. In 
but few instances is the edge of one volution Hush with that 

which ]3receded, and in none has it been observed to extend beyond. 
The inteianil outline is ciriailar, the shell being thickened to foian the 
Carina, and at the three other angles made by the surfaces of the 
peritreme. 

The growth lines indicate that the aperture had a sinus above and 
below the carina, with a projection along it. 

In most of the characters enumerated there is more oi* less varia- 
tion. The latei’al surface of the peritreme is usually slightly con- 
cave, but sometimes Hat or convex. The lower surface also is in some 
cases more .strongly I’ounded than in others, thus allecting the pi*omi- 
nence and shai'pness of the carina. The revolving ridge of the 
lateral surface is sometimes obscure, though usually distinguishaljle. 

In all other (diaracters, as well as some of those enumerated, this 
species is closely allied to O, ferr'arL so that the tlescription of the 
former may be used for 0. co)tofden,s, with the following modifica- 
tions: Like O. ferrieri, the spire of the present form is truncated, and 
owing to th(‘ same cause. The height of tin* peril i‘eme is considerably 
greater than in O, fcrrin'o because of the fact that the lateral .surface 
is considerably oblique to the axis. It is, at the same time, .slightly 
concave or Hat, instead of being convex, although a slightly convex 
condition has sometimes been ob.served in shells referred to this s])e- 
cies. The height of the shell is relatively considerably greater than in 
0, ferrieri for these reasons. The uppei* volution, instead of the 
lower, ])rojects at the suture. The lower surface is flatter than in 0 . 
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ferrieri^ ^Yhich fact, joined ^vith the flatter lateral siii*faee, makes the 
cai'ina shar])er and more prominent. 

Althou^'h the relation.ship of this form to O. fvrriirl is very obvi- 
ous, and althouo’h both forms vary so much that the extremes ap- 
proach each other in some particulars, O. conoidcns is a fairly well- 
marked form, deserving, it seems to me, specific distinction. 

LocaVitif and horizon, — Phosphate beds; Mont})elier, Idaho. 

T ifiie-rpevlnienn , — ^ Xo» 5o4(U, U.S.N.^I. 

EXPLANATION OF FLA'FES. 

FLxVTE XIV. 

II< trm<‘U'Ua hrcdci, n(‘\v si)OL‘i(‘s. 

Fig. 1. A fracture S(*elion tlirou.i:li a speciiiieii wliieJi seems to show l>rauebing 
X 2. 

2. A partly weatliered si)eciineii showing the i)osition of the spout-like ostia 
which have luvii almost worn away. 

th Thin section longitudinally cutting a distorted si»eciim*n. This section 
shows the general structure and especially th(‘ i»erft>rated cloacal 
tube X T 

4. A weathertMl siKvimen showing the struct ur(^ X 2. 

r>. A fracture section through a s])e(‘im(‘n in rock, showing the length of the 
sp<mt-like ostia X 2. 

(j. A fra<‘ture section through a siK'ciimMi X 2. 

7. A weath<M‘(Ml surface sleeving several spc(Mmens and their manner of 

occui’riaice. 

8. Longitudinal section through a specimen which has weathered free. 

This also shows the perfoi’ated cloacal tube X 2. 

Alhm limestone, riianute, Kansas. 

1*1, ATE XV. 

Minuid rost hi ka nsast usis, new species. 

Fig. 1. A thin st‘ction soimevhat oblhiuely through a sp(H*imen. The cloaca 
shows in tlu‘ lowei’ part X 2. 4’he dark mateiaal is rock, and the 
light, fossil. 

2. Another longitudinal sectiem X 2. 

o. A w(dl-]>r(‘S('rvt‘(l specimen partly <eergrown by n bryozoan. Some of 
the ostia are shown. 

4. Transverst* section slnoving well-defined cloaca and about the usual 

amount of sjuaigt* tissue. 

5. T.ongitudinal st*ction showing the cloaca and irrt‘gularly chambered 

walls X 2. As this is a ground surface, the sptmge tissue, which is 
trans]»arent in thin st*ctions, is dark and the rock light. 

0. A transverse st*ction, also ground, so that tin* light mattM'ial rejirt^sents 
rock X 2. Tin* sponger tissue* is here* wtdl d<*velopt*d with small cham- 
bers and cloaca. 

7. A thin section, transverse, with very open struclure X 2. 

Alh*n limestone, (fiiaiiute, Kansas. 

^^tcinmatoud brnjiunin'o nt*w siH*ci<‘S. 

8. A fracture section longitudinally through a specimen X 2. The light- 

color<‘d material is in this case rock. 

Allen limestone, Ohanute, Kansas. 
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l*LATi: XVI. 

CaUn'Unlin now 5^i)ooies. 

Fig. 1. Thin sootinii, trnnsvors(\ showiiiir tbo woll-ilermod oloacji sniTonmled l)v 
a thick wall coiiiposod of a inel>h of coiisolidatod spicules, ])ierced 
and intoiTuptod by braiicbint: canals which terminate in s[aniforni 
ostia X 4. 

Fart of a branch with the spiniforin ostia^ well jircscrvcd. 

Longitudinal section throiiixh a spc('imen similar to 1, X 4. The 
rej^ularity of the spicules in this specimen snjijiests the structure of 
IIeliosponi;ia. 

4. Lonjxitudinal section throuirh a branch showing the general relations of 

the cloaca, the walls, the branching canals, and the spiniforin ostia 
X 2. This is drawn from a polished surface and the spicules appear 
of a dark (*olor instead of transiiarent. as in the thin sections. 

5. Thin section longitudinal through another specimen X 4. 

0. Another thin section cut transversely through a hraueh X 4. 

T. A thin section tangiaitial, showing the somewhat irregular spicular net- 
work X 4. 

Allen limestone. Chanute, Kansas. 

UcUosi)on(fi<i nnuo.sa, new species. 

S. Longitudinal section through a fragment referred to this species. 

9. Transverse section through the same X 2. These sections show fairly 
well the regular arraiigtaneut of the large spicules. The cloaca, 
though shown in a general way. is not clearly detined. 

Allen limestone, Channte, Kansas. 

IJcUosffongiii ramoxn, var. imraUclu, new variety. 

10. Transverse section acr<»ss one of the branches of the sj^ecimen repre- 
sented on i)late b. X 2. The structure here is of the same type as that 
shown by figs. 8 and 9. 

Allen limestone, Channte, Kansas. 

Plate XITI. 

Ileliospomjia ramosa, new species. 

Fig. 1. The type-specimen, natural size, showing the large size, the branching 
habit of growth, and the regular arrangement of the large spicules 
such that their arms make transverse and longitudinal lines. 

Allen limestone, Channte, Kansa^^. 

Plate XVlIl. 

Heliospouoin ramosa, var. parallela, new variety. 

Fig. 1. The type-specimen, natural size, showing the peculiar branching, differ- 
ent from the typical variety. xV thin section from this specimen is 
illustrated on Plate XXV. This same slab shows several specimens of 
HeterocccUa hredei, 

Allen limestone, Channte, Kansas. 
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1‘LATi: XIX. 

DcUo[n'i‘tni rhithrat Lea. 

Fig. 1. The tyi>i(‘al specimen X 2. Tliesi' two shells possilhy l>elong together. 

That to the right, which is clearly a right valve, shows the charac- 
teristic hinge structure of Deltopecten. 

MlfiiUun irnonnnnciisi.<i Lea. 

2. Th(^ type-specimen, freed from the matrix hy which it was artially 
c(H)cealed in the original figure. 

o. The type-specimen of Lea's MmUoln mhior. Tin* original, which is an 
external mold, ('rushed and imperfect, is probably a young examine 
of Mt/aliiut 

Plciirotohuir'm ’ (listdii.'i Lea. 

4. The typ(‘-speciinen X 2. A mere fraginenl, pr«»l>ably of a gastro])od, 

though (Originally idaced with the pelecypods. 

lAhnondbf l>rrstrktIo 

5. The typ(‘-sp(^eimen X 2. .V men* fragment, i»robably the anterior end 

of a pelecypod. 

rennsyhainian, Wilkes-Uarre, 1 \‘uusyl vania. 

imlid iiru.si.s, new species. 

6. A specimen with rather indistinct dorsal sinus; ventral view. 

T. l>orsal view. 

S. Forsal view of a sp(X'inuai with distinct dorsal sinus, 
b. Ventral vi(‘w of same. 

10. An ovate spe('imen with imiierfectly developed sinus; ventral view. 

11. 1 >orsal view. 

12. A'entral view of a broad variety with distinct dorsal sinus. 

IT. lau'sal view. 

14. Specimen witli the i»ost(‘rior portion gnuind down to show the internal 

structim's. Tin* vcaitral valve is s(‘en to have two strong dental 
plates. In the dorsal valv(‘ th(» scvtion passes l»elow (interior to) the 
short low nuMliuin septum X T. 

15. Another specimen similarly prc^jiared X T. The dorsal valve is S(X*n to 

have a single septal plate, neither v(‘ry long nor very high, without 
any trace of the lat(u-al septa and iilatform characteristic of Diel- 
asma. The section touches the apex of the ventral valve and shows 
the beginnings of the dental plativs. 

8t. Louis group, Marion County, Iowa. 

ITatk XX. 

Ti'gnlifcvd arnnitd, new species. 

Flu. 1. Dorsal view of a small spiviinen retaining both valves in place X 2. 

2. ATntral view X 2. 

8. Anterior view of ventral valve of a specimen with aijertnral spines and 
basal ridges X 2. 

4. ] Posterior view of same X 2. 

5, Same, seen from below. 
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r». A elmrnctoristir spocinuMi will) hntli valvi's in ]>lact‘. Voiilra] vi(‘\v X 

7. Dor.sji] vi(‘\v sliowini: tlK' narrow and tho .spines alonp: the mar^dii 

of the v(Mitral valve X li. 

8. View ol)li(]U(*ly down into the interior of a vcaitral valve, showing the 

spines develoi)ed within the eavity X 2. 

0. A sfTeeiimMi showin.i^ faint eosl:e. Dorsal vi(*w X 2. 

10. \'(‘iitral vi(‘w X 2. 

11. Ant(‘i’ior vic'w of a lar;;e siH*eiinen with eoneeiitrie spiniferous layers 

at th(‘ aperture X 2. 

I’ennsylvaiiian, Lasalle, Illinois. 

1‘nATK XXI. 

TcijnUfcni kansa.scnsis. now species. 

1. A slab of limestone eontaininjx two si^eeimens. Side view showinj: one 

of them X 2. 

2. Side view showinjj: both sijeiamens. The apical portion has l)e(‘n bi'oken 

off in both instances X 2. 

d. N’entral view of ajiical cap of oiu* of tlu' sp(‘ciinens r(‘pres(mt(‘d by li^nre 
2. Th(‘r(‘ seems U> 1k‘ a battened area of attachnamt X 1. 

4. View of internal or dorsal side of same X 4. 

5. A lar.i^e sp(‘cimen pr(‘S(n*ved in a manner similar tn the last. I^osterioi* 

view with the apical cap attached X 2. 

0. Lowei* or ventral side with apical cai> attached X 2. 

7. Same with apical cap removed. What is here shown is the inner sur- 
face of the dorsal valve with the ventral valve surrounding it X 2. 
riqna limestone, rrane, Kansas. 



